Often, we hear that failure is the best teacher. A stochastic sequence of successes and failures allows the environment to select and shape responses [1] . Trial and error learning allows organisms to eventually maximize their benefit to cost ratio, a strategy that would be favored by evolution resulting in neural systems that are capable of such learning. But there are also situations where the cost of a single failure is so absolute that trial and error learning is an evolutionarily unviable option. The most obvious of these is the threat of predation, where the consequence of trying out ineffective responses is likely to mean no future reproductive successes. The central assumption of this essay is that neural systems evolved that allow rapid generation of effective defensive behavior upon an initial experience with a predator. What I wish to consider here are the relative roles of innate programming and learning in the operation of this survival circuit.
Bolles equated fear with activation of a defensive behavior system. From this vantage, one of the essential properties of fear was to constrain the behavioral repertoire of an animal to its species-specific defense reactions (SSDRs [2] ). This was a critical juncture in the study of fear as it moved the paradigm from one centered on trial and error learning via fear-reduction reinforcement to the study of defensive behavior. SSDRs are prepackaged biologically programmed responses that could be executed effectively the first time they were called upon. They were based entirely on the phylogenetic history of the species and were minimally shaped by experience [3] . Learning played little role in the form or topography of the behavior.
Learning and the recognition of danger
In order to defend you must recognize danger and then appropriately respond to that danger. Because of the urgency of defense learning plays little role in shaping responses to danger. Equally important is when to respond; for defense to succeed we must be able to recognize threats the first time they are encountered. This has led to the general acceptance of the idea that most fears are innately programmed [4 ,5 ,6,7] . There are two lines of evidence for the innate recognition hypothesis. The first comes from the clinical literature indicating that phobias are not randomly distributed between stimuli but rather are far more likely for some stimuli (e.g., snakes and spiders) than others (e.g., flowers [8] ). The second line of supporting evidence comes from laboratory studies indicating that rats will freeze upon their first exposure to potential predators such as cats [9, 10] . While innate recognition of threat would certainly be an advantage, it would also be a fantastic load on the genes to encode all threats in all their variations. I believe that these two lines of evidence for the innate recognition hypothesis are weak and natural selection has favored a very different strategy commonly referred to as Pavlovian fear conditioning. Furthermore, certain features of Pavlovian fear conditioning readily account for the two lines of evidence supporting the innate recognition hypothesis. The genetic space needed for this specialized form of learning is far less than accurately encoding all potential threats. Learning related plasticity should be especially important in species that are confronted by several different predators [11,12] I will briefly examine an
